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PBRIODICALs Zhurnal Tekhn. Fiz., 1957, Vol. 27, Nr 9s PP 2164 - 2185 (USSR) 


ABSTRACT s The present paper contains a reply to the critical renarks made 
by O.N. Rautian and B.F. Ioffe ( Zhurn. Tekhn. Fiz., Vol. 26, 
Nr 7) concerning the author's work published in Zhurn. Tekhn. 
Fis. 1956, Yol. 26, Nr 2. Thia criticism was caused by some 
inaccuracies and by the fact that several theses mentioned in 
the paper had not teen dealt with coapletely. This ie now done 
and / or cofrected. The investigation method as such had not 
been intended for a thorough investigation of the refraction 
indices, but it ia only recommended for the study of modifica- 
tions ocourring in the refraction indices of crystals and li- 
quids within the domain of phase transition. The advantages 
offered by an investigation carried out according to the method 
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Freydlis, A.; Kotel'nikov, N.; Pavlenko, V.; Tyushnikov, E.; Trapeznikov, 
A.; Vorob'yev, V.; Tkachenko, Lj and Nechay, V. 
Exchange of experiences manson teernsE Ets, 


Radio 10, 42-43, Oct 1954 


Several small articles, sent in by local radio operators, are featured 
under the above title. Each author offers, for the benefit of the others, 
the results of his experience in the field of electronics. The following 
equipment and subjects are dealt with: an automatic safety device for 
the protection of rural radio-center personnel egainst electric shock; a 
miniature signal generator; an "interference-free" receiving antenna; a 
radio-relay station of the Urozhay type; a piezoelectric pickup for an 
electric guitar, and others. Diagrams; drawings. 
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AUTHORS : DMachay.s .Ye4Fie. Popov, K.V. and Panenkova. LS 
TITLE: The Effect of the Tempering Temperature on the 


piffusion and Solubility of Hydrogen 1n Hardened Steel 


PERIODICAL: Fizika metallov } metallovedenly® 1960 Vol. 10 No.6, 
pp.838-840 


TEXT: The rate of diffusion of hydrogen in steel and 1ts 
solubility are known to be affected by the structure and anternal 
atresses in steel but the published results are contradictory. 

The present paper reports a study of the effect of the tempering 
temperature on the diffusion and the solubility of hydrogen in 
hardened Y7A (u7A) steel at room temperature (hydrogen was x 
introduced by cathodic polarization in an electrolyte) It 15 
known that the structure becomes fine-grained and internal stresses 
are lowered in the a-phase of steel on increasing the tempering 
temperature, consequently the tempering temperature shoulda 

affect the diffusion and the solubility of hydrogen The authors 
used steel strips of 0.7 mm thickness which were worked with 

emery paper, degreased and cleaned, The permeability of steel tv 


Card 1/3 


= SPURS pare 
PRO : 3 
VED FOR RELEASE: Wednesday, June 21, 2000 


CIA-RDP86-00513R001136. 


PECROVER BOR REESE Wednesday, June 21, pee CIA-RDP&6- stat ham 


as aT aA = sea URGES EERE PE Bea Sse a 


$/126/60/010/006/007 /02e 
E£201/E491 


The Effect of the Tempering Temperature on the Diffusion and 
Solubility of Hydrogen in Hardened Steel 


hydrogen gas was measured using Edwards apparatus (Ref 14) 

A normal aqueous solution of sulphuric acid, containing 3 mg of 

arsenic in 1 litre of solution served as the electrolyte 

A steel plate was used as the cathode and a pret inam spiral served 

as the anode. The current density was 0 06 A/: m? The amount cof L 
hydrogen (m1/100 g) which diffused through the steel plate was ya 
plotted against the duration of electrolysis (Fig 1). 

Electrolysis was continued until the rate of diffusion of hydrogen 
through steel became constant, as indicated by the rectilinearity 

of the plot in Fig.l. In parallel with these diffusion 

experiments, the amount of hydrogen absorbed in steel was measured 

This was done by saturating steel with hydrogen so that no more gas 

was absorbed and then outgassing the steel plate by heating it in 
vacuum at 600°C. The diffusion (permeability to hydrogen) and 

the absorption results are given in Columns 3 and 4 tn a table on 
p.840: Col.2 of that table gives the Brinell hardness H (ke/mm¢ ) 

With increase of the temper temperature (Col 1 an the table) the 
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The Effect of the Tempering Temperature on the Diffusion and 
Solubility of Hydrogen in Hardened Steel 


Brinell hardness fell and the rate of diffusion rose. the rate wf 
diffusion was found to be proportional to the reciprocal of the 
steel hardness (Fig.2). In contrast to the diffusion rate the 
amount of hydrogen absorbed was practically independent of the 
steel hardness and microstructure There are 2 figures I table 
and 14 references. 4 Soviet and 10 non-Soviet 


ASSOCIATION Vostochno-Sibirskiy filaal Sibirskogo otdeleniya 
AN SSSR (East Siberian Branch Siberian Division 
AS USSR) 


SUBMITTED: May 20, 1960 
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AUTHORS Nechay, Ye.P. and Popov K V 
TITLE: Hydrogen Embrittlement of Austenitic Steel 


PERIODICAL. Fazika metallov 2 metallovedentye 1961, Vol.11, No.2, 
pp. 224-228 


TEXT: Published opinions differ on whether austenitic steels are 
subject to hydrogen embrittlement (Ref.1 2). The present authors 
describe their experimonts to find the influence of hydrogen on 
the mechanical properties of anatenitic atainless steel type 
1N1649T (1KHILBN9T). Cylindrical (5 mn diameter ) tensile test- 
pieces in the as-rolled state were used after hydrogenation 

they were subjected to static extension at various deformation 
speeds (0,075 to 10.0 mn/mainute) and the hydrogen content was 
determined by vacuum heating at 600 C The brittleness was taken 
as the ratio of the difference between the reduction in cross 
sectional area of a test prece in the original and hydrogenated 
states to the original value. The following methods of 
hydrogenation were used 1) for 40 hours in gaa at 500°C and 

300 atm pressure (brittleness 28 to 60%, 30.8 to 35 ml hydrogen/ 
100 g@). 2) for 14 hours (giving limiting hydrogen content) 
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electrolytically (brittleness O to 2% +18.5 to 20 ml hydrogen/ 

100 g); 3) for 14 hours electrolytically, followed by copper 

ploting and annealing at 450 to 500°C to cause hydrogen diffusion ey 
(10 to 12%, 9-3 to 10 m1/100 a); 4) 300 to 350 hours 
electrolytically (18 to 20%, i5 to 16.3 ml/100 g). 5) 800 hours 
electrolytically (50 to 54%, 29.7 tO 30 m1/100 g). Decreases in 
plasticity are particularly marked at low deformation speeds. 


The tensile strength 15 hardly affected. Treatment 1 gave the 
highest brittleness; 2 had lattle effect, the hydrogen being 
confined to the surface. Treatment 3 allowed diffusion of 


hydrogen into the depth of the specimen but much hydrogen was 
lost in spite of the copper coating. With longer hydrogenation 
with pertodical replacement of electrolyte (treatment 3) better 
hydrogen penetration was obtained and it was noticed that the 
resulting specimens became more sensitive to hydrogen embrittle- 
ment at a given deformation speed the higher their hydrogen 
content. To check this an even longer period. 800 hours, was 
used. Further tensile tests at 0.175 mm/min deformation speed 
were made at 20, 50. 70 and 100°C on specimens hydrogenated for 
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TITLE: Influence of temperature and speed of deformation on ductility of metale 
with face-centered cubic lattice saturated with hydrogen 


CITED SOURCE: Sb. Vliyaniye vodoroda na sluzhebn. avoystva stali. Irkutsk, 
1963, 131-139 


TOPIC TAGS: deformation, temperature, metal ductility, cubic lattice, lattice 


TRANSLATION: Investigations of technical purity were conducted on samples of steel 
1Khi8N9T and Ni. For tests 10-multiple rupture samples were uced, saturated with 

H at a temperature from 4000 and above and pressure of 600 atmospheres. Speed of 
deformation was changed from 0.08 to 4mm/min, temperature — from ~196 to +100". 
Temperature curves of ductility of hydrogenated samplos have sharp "dip" of 
ductility, the depth and width of which depend on content of H in metal. Inclina- 
tion of stool to hydrogen brittleness increases with deceleration of deformation 
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ABSTRACT: Cylindrical (4 x 40 mra) nickel gamples annealed at 760 C, were saturated 

' with hydrogen at 400C and a pressure of 600 atm to & concentration of occluded hydrogen 

- of 36 to 126 ml/g and stretched at a rate of 0.4 mm/sec. at temperatures from - 196 to 

93C. As oan be seen from Figs. 1 and 4 of the Enclosure, the plasticity of hydrogenized 
ntrast to that of contro! samples, is a nonmonotonic function of temperature, es 

aturea than the plastioity of the contro! samples, and has & minimum = 

The brittle strength of samples with 126 mi/g Hg remains essentially 

peratures whilo the plasticity drops by about 30%, The strength of 

hydrogen content ig 16% higher on the average throughout the 
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; TITIE: Effect of temperature and ctraining speed on the mechanical propertieg of 
Al 4dron thet has ebsorbed hydrogen from air atmosphere ; 7 


source? Ficikd-khimicheekaya mekhenika materialov, v. 1, no. 3, 1965, 289-292 


TOPIC TAGS: hydrogen absorption, armco iron, hydrogen absorbing metal, mechanical 
strength tensile test, straining speed, yield po nt 


ABSTRACT: Cerroeionless penetration of hydrogetAnto steel has been observed in 
steel equipment in contact with petroleum during drilling es well es in the equip- 
ment in contact with air during grinding. The source of hydrogen in such cin fe 


‘ presumably water vapors. In this connection, the authors observed a change in fhe 
hydrogen cont of iron during its exposure to air following vacuum anneali A 
thorough inves¢igation of this effect was carried out. The mterial investigated 
was armco iron\“in the form of flat specimens 50 ma long, 5 mm wide, die-ctamped — 
from a 1 mm thick sheet end vacuum-eannealed at 930°C and cooled in 4 vacuum to room - 
temperatures. The hydrogen content of the specimens wes determined immediately af- ° 
ter their removal from the vacuum furnace and at specific intervals of time follow _- 


eos ing exposure to air. The findings (Fig. 1) ahow that in time the hydrogen content = 
Nh GIN lack OS ears a eek, pe Doe | 
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of the metal tncreagé « The effect of the hydrogen absorbed from air on the me- 
chanical rtiedi@f metal was investigated. To this end, tensile tests et H 
strain rates o » 20, and 0.22 mm/min were performed in the temperature range of | . 
from +20 to -196°C. The hydrogen content of the tested specimens was approximately, - 


aon 3 ml/100 @ It was found that the position of the maximum yield point (i.e. the 


yield point higher than predicted by theory) depends on the rate of straining in 
the tensile teste: at rates of 20 end 60 mm/min it occurs at a temperature of 


“| about -120° C; as the speed decreases by two orders (0.22 mm/min) the maximum is 


--| displaced 20°c in the direction of low temperatures. The plasticity ninimm shifts 
| in the direction. of low temperatures when the speeds of straining decrease, and 


thus it also changes nonmonotonicelly. In generel, the mechanical properties of 

the metal that has ebaorbed hydrogen from the air atmosphere change in the sane wy 

as those of the metal that has absorbed hydrogen electrolytically, chemically, or 

through exposure in a hydrogen medium at high temperatures and pressures. ihe 

' | in this case the stress-strain diegrem has a certain distinguishing and previously | 
~.-| not observed features double yield points, present for every investigated rate of |--— 
straining, and attributable to the Porte. * of hydrogen in.the metal, which po 


| the normal course of dislocations. 


Orig. art. has: & figures, 1 teble. 
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atmosphere (circles on curve correspond 
to the arithmetic mean of 2-3 measure- 
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ORG: none 


TITLE: Hydrogen brittleness of metals with face-centered cubic lattice 
( 


SOURCE; AN SSSR. Izvestiya. Metally, no. I, 1966, 172-177 


TOPIC TAGS: austenitic steel, loop oscillograph, hydrogen, brittleness, crystal theory, 
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ABSTRACT: The effect of hydrogen on the properties of metals with fcc lattice has s0 far been 
relatively uninvestigated and so there is no common consensus in the literature on the effect 

of hydrogen on, @.6. the plasticity of austenitic steels, or on the question of whether these 
stecls are subject to hydrogen embrittlement at all, To resolve this question, the authors in- 
vestigated the effect of hydrogen on the plasticity and strength of metals with fee cubie lattice 
(such as }KnISNYT austenitic steel and technical mickelp. To this end, specimens of the metals 
were exposed to H, at 4O0- 500°C and 600 atm sO that the H, concentration of the steel speci- 
mens reached 0, yol-U, yous and that of Ni specimens, 0,003-0, 01%. After this, the specimnens 
196 to +8o°U rf straining 


were subjected to tensile tests in the temperature range of from 
Oo yor sece7! for Ta and 133° jo7 band 4.1: jor gece?! for [RRIRNOT steer. The de 
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apram Was recorded with the iad of an N7U0 loop osealiog raph connected to We 


tocmation di 
concentrations of 0, 005-9, OS)» 


circuit of a tensometric DC bridge. Findings: For Ni with H, 

and austenitic steel with H, concentration of v, 001-0, 009% the temperature dependence of the 

plasticity of these metals displays an anomalous behavior within a specific temperature range 

(-160 to +40°C), this anomaly is similar to that observed for metals with bee lattice. The spe- 

cimens of both austenitic steel and Ni display considerable proneness to hydrogen brittleness, 

h is the more pronounced the higher the Hy content of the metal (Fig. 1). These findings 
b) 


whic 


w% 


60 


eer 
- 160 -80 0 t. °C o 160 60 a tC 
Fig. 1. Temperature dependence of the ultimate strength of specimens of: 
a - Ni without Ho (1) and Ni with various concentrations of H,: 2 - 0.003%, 3 - 
0, 005% and 4 - 0. 01%; b - 1Khi8N9T austenitic steel without fi, (1) and with 


0, 005% Hy (curve 2). 
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prove that the hydrogen brittleness of metals with fcc lattice is indeed an universal phenomenon 
Orig. art. has: 6 figures. 
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Elektrofizicheskaya apparatura, no. 4, 1966, 123-195 | « 
| 


‘TOPIC TAGS: synchrotron, magnetic field intensity, magnetic field stabilization 
(ABSTRACT: The physical basis for controlling the magnetic field derivative, the method 
‘for controlling this derivative, the variation in this derivative as a function of cir= 
icuit parameters, the selection of circuit parameters, and the methods of stabilizing. 
the derivative are established and verified experimentally by means of a model. Tne 
model consisted of a charging network, a discharging network and a sy6tem for stabiliz- 
‘ing the voltage of the storage capacitor. The model was tested both in the stationary 

H ‘and transient state. The results of the experiment showed that in order to obtain a 

: ‘discharge current pulse with an amplitude of 210 amp, the maximum for the model, the a 
‘storage capacitor must be charged to a voltage of 2500 v while the voltage of the 
‘charging transformer reaches a value of 220 v. A stable operation of the syatem was 
‘obtained by varying the damping resistance in the range from 40 to 400 chas when the — 
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| RECS 
todel was powered by line voltage. Oscillograms of the transient process show that 

‘after the circuit is turned on, a steady state is established after 7-8 periode. The 
‘Stabilization system becomes active during the 6th period. The results of the inves- 
tigation showed that the equations derived and used to caupute the circuit parameters 


‘of the model are valid. Orig. art. has: 7 figures, 18 formulas. 
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TITLE: Ferrite Impedance Circuits for Logical Operations 


and Their Synthesis 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenly, 
Radiofizika, 1960, Vol. 3, No. 5. pp. 892 - 900 


TEXT: The article discusses elements of the type 
BURAAT (BIMAG) (Ref. 2). The basic circuit of the elements 
and the corresponding logical symbol are shown in Fig. 1 
The system is excited by alternating current so that two- 
i phase operation is obtained The circuit is so arranged that 
in even half-periods current may flow through the diodes - 
is blocked in odd half-periods. Resistance R limits the 


magnitude of current which may flow. Elements X, Y 
indicate the impedances of output windings (Ww) of other such 
elements. The logical function carried out by this circuit 


is given by: 


Gen = U% Er Xe) = MeN (1) 
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Ferrite Impedance Circuits for Logical Operations and Their 
Synthesis 


Following the notation of Eq. (1), the element is termed 
"q-element", In para 2 rules for the reduction of an 
arbitrary logical function to a function of q-functions are 
given (the notation employed is unfamiliar to the Western 
reader; a discussion may be found ain the work of Tsetlin 
and Shekhtman on non-primitive circuits "Problems of 
Cybernetics" - Ref. 1). To illustrate the use of the rules 
presented a three-input eight -out put octal decoder 18 
discussed (Fig. 3). Other examples given are aA trigger 
circuit, series adder, binary counter, shown in Figs. 4 5 
and 6, respectively. 
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abstracts Studics werc conducted on 70-yeer old tre.s fcl- 
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The bark had beh rcnoved in the summer of 1949 
feorrcct datc?]. It has buen established that 
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Abstract: This is a criticism of the new method of dissem-~ 
inating the Amur Velvet, by cutting through the 
roots of healthy trees, proposed by F.F. Mysh- 
kov and G.A. Tregubov of the Far-Eastern Sci 
Res Inst of Forest Economy. The insufficient 
research and failure to take the biology of the 
Velvet into account in developing the new method 
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NECHAY“V, B. I. 


"Study of Deformations of Clayey Rocks in Slide Prevention 
Tunnels." Min Land Transportation USSR, All-Union Sci Res Inst of 
Railroad Transportation, Moscow, 1955. (Dissertation for the verrve 
of Candidate in Technical Sciences) 
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NECHAYEV, Boris Ivanovich, kandidat tekhnicheskikh nauk; BOBROVA, Ye.N., 
v tekhnicheskiy redéktor. 


(Deformations in clayey soils of antilandslide earthworks) Defornateili 
egliniatykh porod v protivoopolanevykh vyrabotkakh. Moskva, Gos.tranep. 
zhel-dor.isd-vo, 1957. 150 p. (Moscow. Vsesoiuznyi nauchno-issledovatel'- 
skii inetitut shelesnodorozhnogo transporta. Trudy, ao.121) (KLRA 10:4) 
(Soil mechanice) 
(Rai lroads--Earthwork) 
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SHAKHUNYANTS, G.M., doktor tekhn. nauk, prof.; NeChayoV, Byl., kand. 
tekhn.nauk; KL:VTSOV, I.A4., cand. tekhin. nauk; PASHCH NEC, 
B.V., inzh.; Poitolncy.., I.t., inch., red.; “ECV, Ye., 
techn.red. 


(Landslide protection on railrocds of the U....5.:.] Oj ytbor' bys 

opolzniaminu zheleznykh dorogakh Sosh. Moskva, Vses. izdatei'sko- 

poligr. ob"edinenie M-va putei soobshc! eniia, 1461. 183 p. 

(Moscow. Moskovskii institut i:zhenerov Shelcznodorozhnoro 

trensporta. Trudy, no.211.) (MIRA LA: ) 
(Landslides) (Railroa s—-sarthwork ) 
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